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An electronic tag 
assembly (100) includes 
a substrate (102) having 
an antenna pattern (140, 
106) disposed thereon, 
an integrated circuit die 
(108) having electrical 
interface terminals (204, 
206) that directly contact or 
interface with the antenna 
pattern (104, 106), and 
electrically non-conductive 
adhesive (202) interposed 
between the substrate and 
the integrated circuit die 
(108) that secures both 
together, and that maintains 
the integrity of the electrical 
interface. Preferably, a 
clamping force is exerted 

on the integrated circuit die (108) to maintain contact between the electrical terminals (204, 206) and the antenna pattern (104, 106) while 
the non-conductive adhesive (202) is being introduced. 
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ELECTRONIC TAG ASSEMBLY AND METHOD THEREFOR 
Technical Field 

This invention relates in general to electronic assemblies, and in particular, to 
electronic tag assemblies that include the use of an integrated circuit part. 

Background of Invention 

In electronic applications, there is often a need to form assemblies that include 
an integrated circuit part and a carrier substrate, with an electrical connection 
therebetween. Oftentimes, an electrical interface is established between the integrated 
circuit die and the carrier substrate, by soldering, wire bonding, electroplating, or by 
anistropic conductive adhesive. Each of these prior art approaches has its own 
advantages and disadvantages including suitability for use with specific types of parts 
and manufacturing processes, assembly costs, and the like. 

Anistropic conductive adhesives have gained in popularity because of certain 
identified advantages in the manufacturing process, A typical anistropic conductive 
adhesive contains metallic or other conductive particles which when compressed 
between electrical interfaces form a unidirectional electrical bond between the 
interfaces. Compression may be promoted by bumps or raised portions on one or 
more of the electrical interfaces. There are certain manufacturing difficulties involved 
when using conductive adhesives with small dimension parts. For example, the 
adhesive must be accurately applied so as to avoid short circuiting closely spaced 
terminals. Additionally, contact surfaces may need to be specially prepared to 
promote proper electrical connections. These and other costs disadvantages have 
limited the use of conductive adhesive for bonding integrated circuit dies to carrier 
substrates. 

Electronic tag assemblies require a low-cost approach for attaching integrated 
circuit dies that is suitable for use in high- volume production. The integrated circuit 
die bonding approaches described in the prior art do not adequately address these 
needs. Therefore, an improved method for bonding an integrated circuit to form an 
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assembly, such as an electronic tag assembly is needed. 



Brief Description of the Drawings 

FIG. 1 is a plan view of an electronic tag assembly, in accordance with the 
present invention. 

FIG. 2 is a cross-sectional view of electronic tag assembly of FIG. 1. 

FIG. 3 shows a substrate and an integrated circuit die in a pre-assembled stage, 
in accordance with the present invention. 

FIG. 4 shows electrical interface terminals on the integrated circuit die in 
contact with an antenna in the form of a conductive pattern on the substrate, in 
accordance with the present invention. 

FIG. 5 shows a non-conductive adhesive being introduced in between the 
integrated circuit die and the substrate, in accordance with the present invention. 

FIG. 6 shows the integrated circuit assembly in which the adhesive maintains 
electrical contact between the electrical interface terminals of the integrated circuit die 
and the conductive pattern of the substrate, in accordance with the present invention. 

Detailed Description of the Preferred Embodiment 

The present invention provides for an electronic tag assembly suitable for use 
in high-volume, low-cost applications in which an integrated circuit die is bonded to a 
substrate using non-conductive adhesive. The integrated circuit die is placed on the 
substrate such that electrical terminals thereon contact an antenna in the form of a 
conductive pattern on the substrate. While maintaining contact between the electrical 
terminals and the conductive pattern, a non-conductive adhesive is introduced in 
between the circuit die and the substrate, to secure the integrated circuit die to the 
substrate, and to maintain contact between the electrical conductors and the 
conductive pattern. Preferably, a clamping force is exerted on the integrated circuit 
die to maintain contact between the electrical terminals and the conductive pattern 
while the non-conductive adhesive is being introduced. 

FIG. 1 shows a plan view and FIG. 2 shows a cross-sectional view of an 
electronic tag assembly 100, in accordance with the present invention. The electronic 
tag assembly 100 is an integrated circuit assembly that includes a chip-type part 108 
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having communication circuitry thereon, and an electrically coupled antenna 104, 106. 
The chip-type part 108 is a semiconductor die formed using a standard manufacturing 
process. Preferably, the die 108 has electrical interface terminals in the form of raised 
electrical conductors 204, 206 or bumps that function as electrical interface contacts. 

In the preferred embodiment, the antenna 104, 106 is implemented on a 
substrate 102, preferably formed from fibrous material, such as paper or cloth, plastic, 
or other inexpensive material. The antenna 104, 106 is formed as a pattern of two 
spaced apart deposits of conductive material. Preferred conductive materials include 
carbon ink, carbon filled polymer, or other materials suitable for low cost applications. 
The conductive pattern may be printed, painted, or otherwise disposed on the substrate 
in a low cost manner. In the preferred embodiment, the conductive pattern and the 
electrical interface conductors are devoid of transitional elements. 

The integrated circuit die 108 is adhesively affixed to the substrate 102 using 
an electrically non-conductive adhesive 202. The electrical interface contacts 204, 
206 protrude from the integrated circuit die 108 and directly contact or interface with 
the conductive pattern 104, 106 on the substrate 102. The electrically non-conductive 
adhesive 202 is interposed between the integrated circuit die 108 and the substrate 
102, and makes direct contact therewith. The adhesive 202 secures the integrated 
circuit die 108 to the substrate 102, and maintains electrical contact between the 
electrical conductors 204, 206 and the conductive pattern 104, 106. 

FIGs. 3,4,5, and 6 show the electronic tag assembly 100 in various stages of 
construction, in accordance with the present invention. With reference to FIG. 3, the 
antenna or conductive pattern 104, 106 is printed on or otherwise disposed on the 
substrate, and the integrated circuit die 108 is separately prepared, such as by using a 
standard manufacturing process. With reference to FIG. 4, the integrated circuit die 
108 and the substrate 102 are brought together such that contact is established 
between the electrical conductors 204, 206 on the die 108, and the conductive pattern 
104, 106 on the substrate 102. A clamping force is applied to maintain contact 
between the electrical conductors 204, 206 and the conductive pattern 104, 106. 

With reference to FIG. 5, while maintaining contact between the electrical 
conductors 204, 206 and conductive pattern 104, 106, and non-conductive adhesive is 
introduced in between the integrated circuit die 108 and the substrate 102. Preferably, 
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the integrated circuit die 108 is held in place by the clamping force, while an adhesive 
dispensing needle 502 is positioned in between the die 108 and the substrate 102, and 
an adhesive dispensed. The clamping force is maintained while the adhesive cures. 
When such clamping force is removed, contact between the electrical conductors 204, 
206 and the conductive pattern 104, 106 is maintained by the adhesive 602, see FIG. 
6. 

The present invention provides for significant advantages over the prior art. 
An electronic tag assembly suitable for high-volume, low-cost applications is 
provided without the use of expensive anistropic adhesives, and without the use of 
special materials and processes that add substantial expense or complexity. By 
establishing direct electrical contact between the integrated circuit die terminals and 
the antenna pattern, and by using an 
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electrically non-conductive adhesive to maintain such contact, an inexpensive 
manufacturing process is provided. 
What is claimed is: 
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Claims 

1 . A method of forming an integrated circuit assembly, comprising the steps 

of: 

bringing together an integrated circuit die, having electrical terminals thereon, 
and a substrate, having an antenna pattern thereon, such that contact is 
established between the electrical terminals and the antenna pattern; 

establishing direct contact between electrical terminals and the antenna 
pattern; 

introducing an electrically non-conductive adhesive in between the integrated 

circuit die and the substrate; and 
maintaining direct contact between the electrical terminals and the antenna 

pattern using the electrically non-conductive adhesive. 

2. The method of claim 1, further comprising the step of printing the antenna 
pattern on the substrate. 

3. The method of claim 2, wherein the step of printing comprises the step of 
printing a conductive pattern using carbon containing material. 

4. The method of claim 3, wherein the step of printing comprises the step of 
printing the conductive pattern on paper. 
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5. A method of forming an electronic tag assembly, comprising in order the 
steps of: 

(a) placing an integrated circuit die on a substrate such that electrical 
conductors on the integrated circuit die contact an antenna pattern disposed 
on the substrate; and 

(b) while maintaining contact between the electrical conductors and the 
antenna pattern, introducing an adhesive in between the integrated circuit 
die and the substrate to secure the integrated circuit die to the substrate, and 
to secure contact between the electrical conductors and the antenna pattern. 

6. The method of claim 5, wherein the adhesive consists of electrically non- 
conductive adhesive. 

7. The method of claim 5, wherein step (b) comprises the step of disposing the 
adhesive to contact the integrated circuit die and the antenna pattern to form a bond 
therebetween. 

8. The method of claim 5, wherein the substrate is formed from paper, and 
further comprising the step of printing the antenna pattern on the paper. 
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9. An electronic tag, comprising: 
a substrate; 

an antenna comprising first and second spaced apart conductive patterns 

formed on the substrate; 
an integrated circuit die having first and second electrical interface conductors 

projecting therefrom, that directly interface with the first and second spaced 

apart conductive patterns, respectively; and 
electrically non-conductive adhesive interposed around the first and second 

electrical interface conductors, and on the first and second spaced apart 

conductive patterns, which electrically non-conductive adhesive secures the 

integrated circuit die to the substrate. 

10. The electronic tag of claim 9, wherein the substrate is formed from fibrous 
material, and conductive pattern comprises conductive ink disposed thereon. 
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